In attempting to triangulate a topological manifold, one would like to be able to cover a manifold with closed cells whose intersections are nice. This paper is a study to | K\ | witĥ I and 7 = UΓ 3* Improving the intersections of the covering cells* The following lemmas will enable us to improve the connectivity of the intersections of the covering cells. In referring to the homotopy groups we omit reference to the fixed base point even though we do not assume the sets to be path connected. Proof. Let I iΓ I be a finite polyhedron in E n such that A a | K\ c U. Then Π k {\K\) is finitely generated for each fc, so factoring the map ΐ* through Π k {\K\) we see that i*(Π k {A)) is finitely generated. 
is trivial for k -1, 2, , q -1. 2] ) is finitely generated. Note that the generators can be assumed to be piecewise linear in I Ψ 2 \ β . Since \Ψ 2 \β is contractible each of these generators bounds a singular polyhedral cell. Corresponding to the groups Λ\(I w, \ a n I w 2 U), π 2 (\ w, \ a n I Ψ, U), , /z^d ^ u n I r 2 is trivial for r = 0, 1, 2, •, q -1. Using exactly the idea of the proof of the previous lemma, one can prove the following generalization. for some a, 0 < a < 1. Let (α^) and (ft) be sequences of real numbers such that a < a γ < ft < a 2 < /5 2 < and α^ < 1 for each i. Zi , k r of integers between 1 and p we see, using the fact that the groups of the intersection Πί=i C ki &**e the direct limits of
..,gf ~ 1.
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We should point out that a special case of Theorem 1 was proved by Zeeman in [6] , COROLLARY 
A contractible open n-manifold, n rgi 5 is the union of two open cells whose intersection is a contractible open manifold.
Proof. By Theorem 1 we can cover such a manifold by two open cells C 1 ahd C 2 whose intersection is 1-connected. Using the MeyerVictoris sequence we get the exact sequence
The Hurewics isomorphism shows Π k (C 1 Π C 2 ) = 0 for each k. This implies that C ι Π C 2 is contractible.
One might hope that the groups of the intersections of the covering cells might be improved to give trivial groups in dimension q. The following example shows that this may not be possible without using more cells to cover the manifold.
can be covered by three open cells whose intersections are 1-connected. We show that these intersections cannot be improved to be 2-connected. Suppose, to the contrary that We note that if A n is the closure of region between two tame (n -1) spheres in S n then the annulus conjecture says that A n = gn-i χ ^ ij β Note that the annulus conjecture is equivalent with the assertion that A" 1 can be covered by two closed cells. It is the stumbling block presented by the annulus conjecture that prevents us from weakening the hypothesis of Theorem 4.1 to require only that each component of Bd M n be g-connected.
5* An equivalence for the 3-dimensional Poincare conjecture* The Poincare conjecture says that a compact w-manifold without boundary that has the same homotopy groups as a sphere is a sphere. This conjecture is known to be true for n Φ 3,4. We prove the following: Proof. According to Wall [5] if the Poincare conjecture is true, then an open 3-manifold that is 1-connected at infinity is a compact manifold minus a point. In the case of a contractible open manifold that is 1-connected at infinity, the 1-point compactification would be a homotopy 3-sphere, which again by the Poincare conjecture is a 3-sphere.
Conversely [2] have shown that such a manifold is*a 3-sphere with handles. But the only simply connected 3-sphere with handles is S 3 .
